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Curved Members 


The geometry factor F( A) given by Eq. (29.28) can be compared with the more 
rigorous solution involving a logarithmic term [11]. Such a comparison indicates 
numerical differences between the approximate and more exact solutions on the 
order of 15 to 20% for A = 2 and A = 4, respectively. However, since the parameter 
8 has only a limited effect on the magnitude of the bending moment, the use of the 
approximate Eq. (29.28) may be justified within the range of A considered. 

It can be shown with reference to Fig. 29.8 that the bending moment varies 
with the subtended angle 0 as 
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Since the maximum tension develops at the inner radius where 6 = 7r/2, putting 
A = R/r and 8 = (R — r) 2 (R + r)/8(R 2 + Rr + r 2 ), Eq. (29.29) gives 

M = VFrG(A) (29.30) 
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The geometry factor F( A) and the bending moment factor G(A) are illustrated 
in Fig. 29.10 for reference. Since the section modulus for the critical cross-sectional 
area of the eyebar depicted in Fig. 29.8 is now Br 2 (\ — l) 2 /6, the corresponding 
bending stress is 
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The total stress at the extreme fiber on the inner eyebar diameter is the sum of 
bending and tension. According to the original Winkler-Bach theory, the general 
expression for the maximum stress may be expressed as 


‘S'max = *o(S t + S h ) 


(29.33) 


In Eq. (29.33), </> 0 denotes a correction factor, as before, allowing for a hyper¬ 
bolic instead of linear distribution of the resultant normal stress over the depth of 
the cross section. Consequently, the stress developed at the inner face of the curved 
beam may be assumed to be substantially higher than that predicted by the theory 
of straight members. 

So far, the calculations of maximum stresses using the curved-beam model were 
made for a single concentrated load. This discussion has been included here be¬ 
cause many engineering estimates are based on a single-load assumption, which 
often proves to be highly conservative. On the other hand the expression reported 
by Faupel, Eq. (29.23), considers a rigid pin with zero clearance, involving a distri¬ 
bution loading similar but not necessarily identical with that shown in Fig. 29.7. 



